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mm* 

- h»ct(i«sn*JBi ©mo s h^>^x#£, 

«sn, m2<D^n^f- bffi^-ntfmmmi ©mo s h^>^x©^- hsg^ 

IC^il^sn^frrsH^l ©MO S h7>^^^Hi;#IS©l2OM0 S h 

SrflBUl ©MO S h^>^^^©^- h^{CfffgH«^*J±J: »J *;{B^/?T5e© 
A T * SJEE 5: "T § £ * © A >f 7 £ 

[ft*^2] itrffaH 1 ©>}<- h 0 tfi $:i!HI$©ii jf t 

£ * fc fat BmSCSfESg^ Iff fBH 1 © sjf - b £ © 53 tc g£g £;ft£ifll©*^> 

^EUfc&^f zm^mi izmmoiwoi-y? muss. 

[»#^3] fugBSgl©?^ *\ fusBfgl 2©*°- h©« 

> taiaH 1 £ <k£>*|fl2 ©jK- h©«&©^&< £%-##t«ia**g©a&3ii^;i/ 
IB*© Mag& 0 

[»#3S4] Miami ©*:7>y®s&#, i&3B*»«jEag^e>t&iami© 
jk- hic[oioTjii^ioi©«^$:^-rfei?)©iii ©#>r b**m-?&m&m2 * 

4©^-rti^-^fciB«©i/^;i/s>7 Man. 
[f»#^6] t5iaii2©/j<- h©m^i:Stfsa^©#si^^;i/#j£(c^^-r 

zfm&zm-tzm&m 1 ~ 5 ©^-rji^-^cfa*© u^;i/^>7 h im{^ 0 
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[ff^7] tn&&2G>9 5>'?m&tfi* futami ^3J:?>'I2©^- h©« 

i:M^{c[Hfc b^;i/-e$>^i:$«^->-t-5>^2©x-r v^-zm-tzm^m 6 &c 

[«#^9] mmm2<D>7^>7mmt>K mmmnm&^i)^mmm2<D 
^~biz^i^>x-&(Dmm^m-tr=.^(Dm2(DMnmmm^^m't^m^.m6^ 

2] ftffHH 1 CD/K— h fcUflBUS 1 CDMO S h ^ 0>>5f- h 

tst^i o tcfa«tf>u^;w>:7 h tSB&o 

C3t#«i3] r/- K^t«§am2<z)jjf- Mcg^stu * v - Ktftufafg 
i ©mo s bt^^izmm^ti^m^ F*m-?&m 

2<D\ ( ^n^—mizmmo)i^<)ityy bm$&o 

m&mi 4] mmm2(D7ii-btmmmi(DMo s i>7>^^©y- h 
^h©raTgf;fa04(D^>f^- F^a:^j{c^$ti^m2©«&*-rs«# 
^i 3izmmo)u^<}vz/y bmm 0 

[ff#^l 5] BrffaH2©/j<- h £MfaH 1 CDMO S h^>^X#GD>!f- h 

-^sat^i 3 \zmmv> won/7 htms&o 
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*i, *V - K^BtflSUl ©MO S ©4*- h$^&cigi!£*i£|g5© 

7] |«ISM*S^i:fafH^i©MOS F^>^*#©y- h 

Msafi3©x-f v7-£mmm4:<Dz.-( vT-tzmmmcj-y • ^-^tj^r-r^^ 
6 seta*© W"<;i/S/ 7 htms&o 

[fMl8] ttf33#3(D*>f froffigBtM ©X>f 

SHU 1 ©MO S h^>^*#<E»!f- h^©*fiA$:Brffa*2i*ffiJ: y fci*V^>< 

mmmmmmxm&n trnmrn i (dmo s v^y*j7.zo>>f- m*?* 

SBH2©/i<- h(c^MSn-2>^3 ©MO S f>^>^X#£, 

% 3 ©mo s v^yvjsoy?- hSg^ic^3@^M^tisi&iaH3©Mo s h7> 
fcH£#«M©£4 ©mo s b^yv^z 

itfiH*^«j±^^-^f5sa^3 ©mo s h^yy^zo?- h^s^i:©ra^taia 
|ffiam3©Mo s h^>^x#©^- h^i:Btjsa»m©Mu^;i/i:M6l; 
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mmxA v^mffi^m£V¥K%nzmfflm^izmmLT, ffmafg3©Mos h 

mommmz mmmm&mm i^ov t w$m tmzm& & wovfr e> mmmm^mm 
<Dmic.mmtEtiz>nyTy-v-t$:m-?z>m&m2 o izmm<z> vK^t/y hnn&„ 

1 ®MO S h^>^X# 
tlTV%€>m2©MO S b^yisXZH. 

mi ©m^«jEE3g^i:_tifaiii(Z)Mo s h$8^i:<z>HJcig 

ga&si-u ±iB^i©Am*aB^^e>±sa^i(z>Mos h^>s?*#©4*- h$g 
±IB0 2©Affiij^i:±IHII i omo s b^ypx*(Dtf- bffi^t&miz 

mmzti. ±mm2<DAm±>m*frb±m%ii ©mo s h^>^x^©^- 
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m i <Dnmm&m*£±u&2<DA&ijm*£<D®izmmzn&m4: ©mo s 
n 1 2 ©A^SHF-tf ±ia# 1 &t>*i£ 2 ©Am^as^jc-eti^ti^s *i 

, -LfBSl&tffg2©Am;*j3g^©4>&< £*>-#©«]£ y^;i/#_tiaSaiC«JE 
KMlt-tZ l/^;i/T'fe^^^tC_hfHH4 > g:t>*||5©MO S h 9 > P7s Z fc^ii^ 

[»^2 3] ±fH3ll W3!2©MOS h7>^^^NMOS h^>^ 

_hsHH3S:t>*l|4 0MO S h^>S/'X##PMO S N ^ y ^ X # T*3b U , 

#_tfEffl 1 OMO S h^y^X#©4*- hSB^-JCftttSnfef >f **- FT*&»J, 

±taH 2 ®«E«fcSt^#, - F#±lBJgl ©Affi;M^c^M£*u #y- 
F#_tfB#l 1 OMO S h^y^X#©>F- FSB^JCg^Stlfc^V FT* l J 

±fHH 3 ©fift*^^, r;- K#±ffif&2©Affl#«^K*ttsft, #y- 
F^_hiBH i ©mo s h^y^;*#©>f- h^fcg^stifc^ ft?**; 

±«*4©«E**^^, 7;- F^±fBH3©MO s h^y^x#ic^M3*i 

, *y- F#_tfaaii ©Am^ag^tcggiKsnfc^^ a-- ft?*»;, 
±k» 5 r;- F^_bfBH4©Mos h^y^^^tc^sti 

, *y- FA^_hfB^2©Affi*^JC^Stife^-f rt- F"e»«»#«2 2 lc 
[§M2 4] _hiami©M^^i:±f2^i©MOS F^y 
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of- hm*t.<Dmo>mffi.&. ±mm2(Dmmm^ii±mmi(^Mos v^yv 
**(D>f- h%&?-£<?)me>nffi&&&±mm3(Dmmm¥£.±mM 1 ©mo s s 

±IB^5©MO S Y^yV** i:_tfHH6(DMO S h =y y V* # £ £*B*flft{C 

&m 2 2x1*2 3 izmmwov*/? Man. 

[0 0 0 1] 
[0 0 0 2] 

[fie*tf>t£fl5] 

cd5v^p>3. 3v^2. 5v^£mmm&a>4&m&iktfmAjx*tsv. m^m 
je^h^s i ca>m~em^i"<jw( y& £5^m#if *.t£tv%§ 

. PCI/USfitSi/^rAtil 37f0IC^3. 3V^f 

&S©1C#UT, &3g#- Kffl© I C#3. 3VMofe>J, 5V^^ofe 

l/«3. 3 V=fc U< 5 Vtf^Tft-e&oTtK nT{B!HCte 3 . 3 V0>mj£ 
T*«# & ^tflft £ •£ S «fc e> & Is 7 h QH&tf&ft S *l £ „ 
[0 0 0 3] 

j ii^-r^o ) looi h7>^77^f- h • b^>vx* tLxm^&o nm 
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MC (HaH***) £ 8MB 3 ft, V-^SB^jK- h B S:^btSfffi0f^ 2? 

#;nc (a^-Bri 1 ) izmffizn. >f- h&ttrtj rxm&i o 2<z>y- Fs 
ojcgaKSftrv**. A>f r^EKi o 2ti, masmffiv cc ©«^^ci:r- 
*«&£©(ST*ft^jg^£4xs#>rtf--- Kio4 tgii o 6 

f i o 4 iists 106 £.<D&m&$.f=.iz; - f s oizmt>nz>-fe<Dm}±v c 

„ v F tt^f>r*- Fi o 4©ih^iri»t«£E^»s. 

[0 0 0 4] 

$ffflCDIC^3. 3 V^T', j£fBiitf> I C«fc »;sjf- h A{C 5 V (D 
KighUsiJItfAtlZntchlglZjn- h B IZ 3 . 3 V <Z)High N 
MOS h7>^^ 1 o 0ffli#tES:V tn i:t5i:, v g _v tn =3 - 3Vi: 

M I Cl£ — $gfC^*'|£(D;ft#l?& U, NMO Sh7>^X^100 tCfcV^tt, 

N«jEv g ^^siiiSJ±v tn ^^l^Tbfei/^;i/ (v g -v tn ) KiiWKsn, 

5Vt, NMOS 1 0 O0i«tJ±V t /O. 9 VCDSg-jIr. h 

BtC3. 3 VcftH UKjVZffi&frlhiZiZ, ;U7XtffV g 5:4. 2VC^l 
, f >T*- Fl 0 4©Jg^|^»T«£EV F S:0. 8 VJCig^fcfJ: V*„ 
[0 0 0 5] 

I C «fc U 3 . 3 V<Z>Highl//<;i/#A;&Sftfc££l±, NMOShv> 
1 0 0^i«ft>LT FL/>T >©«J±$:^;i/-TV-^(Cffii7t-^ 
fc«>, ^-hB(C3. 3 V<DH l/^^P»nS. tK— h AfCA;d£ft£ 

flr^tfLowl/"*/!/ (il^ttOV) ©fc£%iH«T*&y, JK- hBtCO V©LowI//nC 

[0 0 0 6] 

£<Z>U"<;i/S/7 hlUS&T^i, NMO S 1 0 0©*>®tntS:/hS < 
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[0 0 0 7] 
[0 0 0 8] 

(1) «2S«JEV cc J^T©A>f 7^iffV g ±>JNMOS h7>^^10 0<Z>BU 
±SBOJ:e>lC3. 3 V.<©*®«JE"e»f^'rsS«ffl!II Ctfc[mfA^5V^ 

[0 0 0 9] 

(2) nmo s i o o {cfcvN-cte, fe-^£*t3S®i$ra&*s<i"5fc. 

[0 0 10] 

(3) /t-f 7^@»1 0 2 $r^S^tCDC«^mtlSfe*, itfiJ^tV^ 
. #(C ±fa©J:e)^Lowl//<;i/7t)^Highl/^;i//\^-r^>|^(D^--A-i/zL- 

[0 0 1 1 ] 



8 



miE#2 003-3048551 



#2002—286637 



[0 0 12] 
[0013] 

(Df- h^KPkwmmzfr&mvmi ©mo s £i^£#mM©m 

2 0MO S h^yP*? £.> tylHUl ©MO S b^>is*#(Dtf- SSSBHCffffB 
[0014] 

H 1 ©^^b'^;i/fci:x.{iLowly/<;i/^P 3 ||2 ©^^|P^;i/fe^^.liHighU/^;i/ 

fcs#^££, hi©mos b^y^xziz&^Tmi&^t'f-hm^-moy 

If e>*l, ^2®MO S 1 ©MO S h^yi?X*<Dtf- 

&%mmn&m?-Wic.tscnnwL$:m>-*&$iz*y'?z> a 3*ucj:ot, mi©M 

O S h^>^X#©>f- «gg«ffi<Z)U^;i/J: >Jt)$2 0MO Sh5> 

£ = HI £J:t>*3!2©MOS N^>^X^©IHit«ffi$:|IK^lC^bVA'fii{C^ 
•t^^^T% Hi ©MO S h^>^X#©H2©^^C*^llJ!±CD l/^OWC^L 
V \ H i g h L> ;i/ # # P> ;ft £ o 
[0 0 15] 

#^©l^;i/>>:7 htai&lcfc^T, Lvn-JS>@II±, H 1 ££&H2©rf< 
- h©«fe$:*mMU/si;i,#i£{c#^-r^fe^tC«^*JE^i:mi ££J±fg 
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2©^- h t ©rate mmzti &mi &t=.izm2<D?^y7m&itm-?z>mf&x*%> 
$?£l<«, mi £fcizm2<D?^y7m$&x*mm?z>mt}Z'pt£<-tz>£L 

%timmwimu<)i£Wiimmzmvi;^)iT&z>£gte*y-tz>mi £&&fi2 
©*-r v?-*m^T&^ a r©t§-a\ mi ^r=.\%m2(D^^y^mmt. >&mt% 
(Dfrm^zkoK, #£b<&> mwMm%&^frhmit.t=.\$m2<DT$-v\z. 

ftoTJlK#ft©S^&^-t£#>©3l 1 tfctti2®^^- Ffc^LTctV^ £ 
^^bfel/^;i/^^>y$r^f^.«» J:e>iC 0£b<«, miHLtc\$m2(D>; 

^y-fm^-hK mwM&^frbmi & &i,zm2(D#- bizfa^x-fe&mmz 
ffi,-tr=.&><Dmi ^r=.\tm2(D^w^mm^^m^x 

CO 0.1 6] 

#3S0J5©#£ L^-lK«m> 7; - K#S5l ©>K- HctfeRSft, #V 
- M10MOS h^>^X#©;f- h^^{c^gc$ti-g>H3(D^-r^-- 

O S h:7>^;*#©>f- <D#4*- FZ^-tZ>mf&T*$> 

mi *fcttl2©/K- MCA#£*l£#-5f©Highl//<;i,#3g 1 ©MO S b^ 

yy*$<D>f- bm&& y ^m^^t^it. ^©Highi/^©^^!^ 

H4 (D#4*- b^ift^xm 1 ©mo s b^yV^ZW- hfcm^^^Lii^ 

hi ©mo s v^y*j*9<b>f- bizffiL&timm*£feit? 

££#>ic. Hi ££&H2©tff- h 1 ©MO S VyyV7.%(J)>f- hSg^i: 
Jfett^4 0^>ft- Filit^JlC, Hi *fc»^2©gfiii?:iiit5 

[0 0 17] 

jcg^^tu #v- 1 ©mo s v^yv?s&(D>f - bM^-izmmztizm 

S<D#4?t- F&m-tZ>Mf&T*&Z> 0 H2©MO S b y V X $ Zmfr^te^ £. 
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K$-Z.$>Z\£IZ <fc »J, ;f >4£jg©f5 1 ©MO S h^>^*# $:^L/TAMOLo 

w u /< jv & ^ © * * x ;i/ - T? ffi * ffia fc x. £ 3 i: & * . 

[0 0 18] 

& i ©mo s h^yp**<D?- h^t.mm&mmis^jiz.mmMizmtez v 
^;i<Dmmm&£.<Dmcmmzft2>m4(n*j v^t. m3 ©x-r >yfti4© 

-5c *»3^*#*»CJ:*iH:, f!3 ©*^ >y^£;f >&cbTff!4 ©x-f y^£*:7fc 

- Mfg©fB-5§-^£«rfgh L/, ^3©^-r y^&a-^icbrfM ©*>r 

yiz? SZliilCfcy, /^>f r^iaHSrl^CWtc-r-f -fe-^^SSJCUTHl ©jK 

- hi:f 2©/K- N^^S»rt53^^t^§. 

[0019] 

_fcta©£e>&*-f y^aiB&*"rs»#, ^i<ii &3©*>f >y^&^-> 
sit, *^i4 ©x-r v?-** 7-&-&z>feMZ7.j v?-mw^WL& y ^e>*i& 

0J#|Ff9#iC/&ifrLT, fgl©MOS h^>^X#©>>f- h3fr?©e&&«®«ffi 
J: y fc«V*l/^;b^#ffi^5#ffilSK&£^1-S©#*8F* LV%. Zl©#ffitlIS&{C 

i: y, A*f #©iaw* y tc»i^©tiw^ i^^;i/^t; 

&fUttOTH$i ©mo s b^>t?x$<D>f- bm&*mmmm& v%mmn&tc. 
rt-m^nmzv^yzfv. i£i©mos h *yyy 2 (D^izmmn&u 

m^^A^hx^^mM<Dmmmm<^m^mzmm(Dmmu^j\yt:mmmizm^ 
z> iy^;vi!)^mm(Dmm\y^)vtmm^izmcu^)vt.x^m±in&^iL^±if^ 
mmm&mtjmmi:. z.cDmmmmmjjm&omJj^nm 1 ©mo sh^yv 

x^©y- h^i:©r^{c^i5$ti^i:>-7 i >-9-i:S:*-r-g>#^"efeSo frfr* 
£ uii ©mo s h^y¥x$<Dtf- hSfifeMS© i/^i/S -e#Et6 i J:* 5 
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[0 0 2 0] 

mmg.^iz&mzn. ^2©^^^- h^t^3©Mo s y^yy^cn 
>f- b^izpkmmwizftzms ©mo s t>^>^*# tmvmmm&m^ ©m 
osh7>^^t r;- FtfmwM&m^-izmmzti. #v-K#jfi3©M 
o s - hit§3^izmm2ft2>m6<D#-i*- «m«be^ 

gc^tl^f^©;*^ y^il, H 3 ©MO S h^>^X#©;f- b3§5^£.&mom 

ICX-f ^^fd^lgJ: U#A^tl<50JM#(C^i&L,T, fg3©MOS f>^>^ 
[0 0 2 1] 

^±lBi:lBl#coi&f^^^v>. 13 odmo s 1 ©mo s y^yy 

X#lzm¥-tZ>Mfc%:ft<<\ H4 ©MO S f7>^^*^2©MO S 

z.&mmn&ftjjm&omjj^^tms ©mo s h^>^^^©^- 

£ © i c ^ M $ ti -5 n > ^* y -9- £ £ ^ "f 3 «J« & o 

[0 0 2 2] 

[2§f£©iy£©Ml] 
[0 0 2 3] 
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mgj£Jffitf> h®{&&> nmo s b^yi/x* 101 b^yxyrtf- 

h • h^>$/*X# i: bTJBV^„ NMOS b^yVTt.Z 1 O^y-X^fei:^ 

o mmoym.'K^ ^-bAizmm^n^^^^iy^y^. in-bBizmm^ti 

[0 0 2 4] 

NMOSb7>^'^^10H "Hfr<&V> (fc£xJ;£5 QJ^T<£>) 

e>*i£ <fce>ic-9--f x (#fc^--v^;i/i|ia-9--r x) <z>*#fcMo s f^>^x#ic^ 

IC, NMOSh7>^^^10Cfc(j6Kl/>f> (V-X) 

ft&mmmt ^Tmmwizmmznzo 

[0 0 2 5] 

NMOSh7>^X^l 0<Dtf- b^itJ - FSjfc^LTA-f TX[HJi& 1 

2 ic^$c£*itv^ 0 rco/^-f Txtmi& 1 2 it. NMosh7>^^i4i:^ 

>f^-— Kl 6 tt^li. NMOSb7>i/^^14tt, V-xag^tfMt 

T NMO S V^yVT.* 1 0<£>>!f- F ^{C^SM£ *lT 0 F 1 

6 it. T J - F^^S^*ffiV cc (D^C{CgM^4x, FSSB^V - F 

S^^bTNMO S F5> 1 OCD^- h^JCg£M£ *lT V^. 

[0 0 2 6] 

rtf)A-f TXEJi&l 2te, NMOS b^yVT.% 1 4^7f^^- Fl 6 
7»MLfc^jttlTv\^yx«ffi£^x.6m 1 ©A>f TX^E- Ft, ^^-Kl 
6##^iiT*NMO S b^yPX* 1 4 ^t>bfetIt*/H7XtJE5:^5 
^2©/U7Z ; E- F££^LTV^ 0 ^i®;H7X ; t-FTil *MffiV 
CC J; y #>f F l 6©H^^T«fltV F16 fe*^<gVNA*-f yx«ffi*V - FS X 
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ji^TX=E- Ktt. J - KS Vjjq J: »J%NMO S 

1 4CDgHitmffiV TN14 JW±l^< ftot^Satffi^t'feS. NMO S h 
14 NMO S|>7>^X^10 t.m— <D¥&fo?'V7±lzm— <0 
^ntx-eli^Sfts. Ifetf.ot, NMOS 1 4©BMt*JEV TN 

14 5:NMOS h^>^x# l o<DB^B*J±V TN10 icHH^{c^bVN>fafc-r^^i: 

[0 0 2 7] 

*®fEV cc 0D«^Ci:*K- h Ai:0>Hlctt, jjf- hA0tfi5:«S«ffV cc 
:/EI!&i8ti, jeS8K«*ISBfr2 o, Pft^;i/MOSh7>^^ (J^T> rp 

pmo s h^yvT,* 2 2^7r>^m©i:^ic, /K- h Am&n&tfmmn 
tfot^sastt, #v a-- K 2 4 3^#®bT^tisBaiia»2 o<k u wow? 

[0 0 2 8] 

jEv cc #&©u^;wc#^sfe&©*^>^ia8&2 6^ii$nt^5 0 z.<d 

^7>^0?S2 6tt PMO S b^yVX* 3 0 fcJ:t>*#-f 

tT- K3 2 £tt#Jg^LT&£o PMO S 3 0 £ 

, tK- h BiffltOT^iffiv cc A^^^- K3 2©na^r i«j &$t«j±v F32 

S&SIIS8&2 8 <fc U U^^V^JS©^^ i CB 3:3K- h B{i©A^ftC#t^t-^ 
[0 0 2 9] 

M*K— h A, BJCliNOR|Hll&3 4©— ^©A^SB^J^-ftl^tlScaSStl, N 
OR®i&3 4©ffi*SS^-liM^^>^'ia»l 8» 26©PMOSh7>^*2 
2, 3 00)4*- h3gmcg^£*lTV^o jK— h A, BCD«JEV A , VgOV^fl 
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;&Lowl//<;i/C7)££&> NOR08&3 4©ffl;frWJE#afr3HigJre % fiPMOSh 
7>^^^ 2 2, 3 0 \*PklZ*7WRlZQk& LfrU sK-hA, B©« 

JEV A , Vg<Z)4>&< fcfc — ^tfHighl/'SMCfcSi:, NO REFM&3 4 ©tfj>&t8ffi 
tfSUILowT*, pfPMOSh5>^* 2 2, 3 0 teftlCrt^f -5 J: ? IC&o T 

[0 0 3 0] 

s £>(c, jK- h a £7 - ks^* y nmo sh7>^*i ooytf- hMJ- 
fcCDtSHctt, $4*- K3 6 £jgj5t3 8©jffW0»#Jgtt;*nTv*S o jK~ h A 

[0 0 3 1 ] 

hB t;- Ks 0 fc©iaicti, #-r;r- K4 o ti&ffi4 2<z>e^iim 

[0 0 3 2] 

#ClC, r<Z>l/K;i/S/7 MHK^i&^Srlttre-rS- -flillT, sK-h Affile £ 
A#£*l£ 5 V*0M§-f l"*^*: 3. 3 V^(D## U"<;HCge«ILTsK- h Bfltf 

SB^-ClCfci:, 7K-hB{l!l (g#fl![) ©ICtfc(ii/^fAi:«I©3. 3V©S 

i 6(Z>HM^i^|^T«ffiv F16 «:fefc^.tf o. 5 Vfc5g5gi-£^, ii©;wrx 
kt?; - FSjic^'2. 8 v©A-r y*SJE#*££>*i*. 

[0 0 3 3] 

3jf- h AlCA^7$tl-g>##7b^LowU^;i/ (OV) T*3b££-r&o 3CDB# 
, A>f T*®&1 2&, jgl 0;U7X=E- KlC*y, 7- KS 1 «J:*J^2. 8 
V©/H7^iJE^^5 0 rtilCj:U, NMO S h 9 > # 1 0 lilg^igc 
T't>lT >£>SJE£:*;i/-T?V-;*lcffi;frU h B JCfcfc 0 VcDLow 
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[0 0 3 4] 

mz, tf- h AKAtlZftZm^tfLonVKjlfrbYlighlsK)], (5 V) iZM® 
2. 8 Vj&*&*&5 Vyy?<D 7. 8 V#j£*T?— ^tC^t>_htf e>*lS- 

rtiicfcy, /W7xia»i 2 ©/wr*^- F*^f 2®;u 7^- 
Ktc3p;&;b*K f 1 6###»^ffiuc&y. NMosh5>^x*i 

4^*>t5. r^T% NMOSh7>^^14tt, tiSf0#M"1**y IT 7 - 

«^mffiv ccs fc y =bBHa«JEbV TN14 ^^«vM^/<;i/ (v cc +v TN14 ) tc^jus^fe 

[0 0 3 5] 

nmos v^yv^z i o©fi^-y> • y-^ra^tt, y- Ks^fg^i 
friz— 5£i^;v (v cc +v TN14 ) fc^^>y^tier £^e>> ^--A-i/rL-b 

tcy-x«tt««y- hmm. (v cc +v TN14 ) fr%mmn&v Tmo Mv 

fivM/^o* »; v cc (3. 3V) it±#bti:i5t'NMOSh7>i/^^ 

1 0©HWOt>ti«t^. Cie>bT\ JK- FAflI^f>CD5 V^©Hi 

HighL//^;i/{C^$tlTJK- h BflKCffl:fr3*lS. 
[0 0 3 6] 

- K^©#fftCJ:oTJK- hBfflffJC^J«StlfcHighl//<^/<3D«fit (3. 3 V) « 

, tK- h Btc^M^ti^AW (ic) ©A^j-r >£-*>*#^*©#T?**itf 

[0 0 3 7] 
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zammmmx'te. ^(D£z>&#- h b{R!|©«^©^t^^^>^hii^2 6*? 

ffi:fr^#i£r3lLowlC&oT, ^^>^"HIS&2 60PMO S 3 0^ 

3 2##MLT5tm?»©i&2 8 J:*; b^l/^7>^M0Stlli CB ^- 

mmzmm-tz iy<)ie>mTtWB.±zti. h bcd«&&v cc - v F32 #i£&c 

^>>f£*l£„ £ii;U;£. 4f-f*- K3 2©JIS^[Hj[^T«JEhV F 3 2 $: 0. 2 V 
[0 0 3 8] 

NOR0SI3 4©mi7y5)^aLow{C^§r £ (C <fc »J, /K-hAfl(<Z)^7 
>»1 8T't)PMOS h7>i>'X^ 2 2^>)Rif:*6. UfrU aK- h 
A(D«fe^Highlx/<;i/ (5 V) T'feSfcib, #V ;f - F 2 4 #3giii±-f , I/"*/!/ 

^7>^0gli i CB tt^tU& VN„ 

[0 0 3 9] 

— ;U7^IB?&1 2tH _hlBC0 J: o 2 (DA-j 7X=E- FT' 7- FS 

^mtt&sasmjBEv^j: y fcw<e«EEv TN14 ;£ttisv*u'<;i/ (v cc + v TN14 ) 

iZ^^y^f-t^^(D(D. NMOSh7>^^14 &iBLVXlg z f i V3b&ifiV 
*«#*jn, y - KS^m&tf&SSlCteTLTV^. JK- F AM^Hig 

hl//<;i/ (5 V) C&oT^££#), ^f-f F3 6*^j1LT>K- h AffiU*^ 
y - FS^ce^^^Sti-So ^3 8li, A^#fC#;lSf^f £4>&< -f 

z>t=.mz^(Dm>m*:nm-tz> 0 it, nmo s h7>^^i4©u-^« 

SfE#3f ^-fe^Stl, y-KS^tfi^ (V CC +V TN14 ) 3 
[0 0 4 0] 

$tl-5^#^Lowl//<;i/^e,Highl^/<;i/ (3. 3 V) (C5g^i"§i:, A-TT^HI 
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6. 1 V#j£*T*-5ClC^t.±tf &*lT, ^lffl^T^t-KA^f 2©;H 

wit;- Ks^A^m^flE^cMic^sm^^^L, y-Ks^t 

ffi<fev-;**&o* y*»*ffiv a J:y %Wte«ffiv TN14 £ttiS^U'<;i/ (v cc 

+ V TN14 ) lC0JPS^feli^9>y-te o 3*UCj:U, NMOSh7>^^10 
<Z>V-*Sfimcti\ >7*-h«& (V CC +V TN14 ) A^e>Wffi«ffiV TN10 ^W<SvM/ 

/<;i/o* y v cc (3. 3V) ©uwd&fts. moreh&34, v^y-?m 

S&2 6 ^tf^tf- K3 6^%±tHt|^«lCg&#-r-5o 
[0 0 4 1 ] 

nmo s i o<z> k w> • MssioAy^J >^^ic<fc y 

0>A>f T*^- KJC^jytfrfoy, NMOSh7>^*14^7L. #4*- 
K 1 6 tf#jf**5 0 3tllCj;U, NMOS 1 0 WIltT't^b 

;i/##!b*l£o 3(Z>££&, NOREIK3 4(Bffl;fr#Highl//<;i/T?, 

^>^@Ii^l8, 2 6t*ttPMOSh7>^^ 2 2, 3 0 "7 =KJB £ U > 

^*i»>ia{& 2 o , 2 8<k*j«^i CA , i CB *^tims^iiii^v\ 0 

[0 0 4 2] 

z.<duk;h/7 hmmc&^x. h AMicmmnfev cc (3. 3v) <ty 

=b<£v^j£#Aij£*i£££li. ±IH© J: e> &Lowi//<;i/ (ov) #A7J3*ifc 
[0 0 4 3] 

-easy, — h a, Bra©M#©Am7JB8^s:±iaii^^-&s3t=fe>«rieT^ 

[0 0 4 4] 
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0 2tc, z.<DmmmmK^n^\y^i/y hm^t(DK\a,iimm^ir e mz<d 

(A) it. jK— hA^AAffiJt, aK- h B #ffi#ffl<0ia-£t?&&. ^<Z>«1=r, jK 
- h A J: »J A*$4xSM-^©Highl//<;i/^«agmi±V cc J^Ji(Z)il^li, tHiffi 
V cc tC^bVNHighl^/<;HCl/K;i/S/7 h LT3i<- hB(cffi^j-re 0 A^fe^tf^ 
JBEl/^;i/^«^«JEEV cc d: y *>{£v* i: g it, A#«JE l/K;wc^bv>«ffi l>"<;i/ 

[0 0 4 5] 

02© (B) te, 7K-hB^A^WT% hA#ffi;ftfl»<Z>«-£ , 7?&5. £<Z> 
«2SC*HV cc {c^bv^ighi//<;wc U<<)l*/7 h LTiK- h Atcffisfrf £ D A* 

[0 0 4 6] 
[0 0 4 7] 

jK- K#IJ:yi2l^tlT<-l>M-^^3. 3 V^tjL<ti5 V^^VN-rtlT^oTt) 

m-%i$2. 5V9&, 3. 3 V^^L<«5 V^(Z)^TtlT^oT : fe-#tC2. 5 
[0 0 4 8] 
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* 

- * fCjS£fcl/'<;i/#9>:/JB0> «/Jn & i CA , i CB #8fc4x § 1c. W T 

[0 0 4 9] 

[0 0 5 0] 

1 2 CPMO S h7>^^44 tNMO S h ^ > S?* # 4 6 £ SSWT 

6 fcjgt^JtCPMO S h9>5?** 4 4 tfifettStu ;-KS^GND {*f=ry 
K) l/^;i/0«?t(Dri(CNMOS h7>^^^4 6M$tl5 0 MMO S h 
7>^^4 4, 4 6©^f - h^iCti^©f ilSJIi: >Jff A*^4 8 £ 
^UT*>f -yf WM© 2ff # S C^f>^§ 0 r<Z>*-r v*-fW«H&#S C 
©»aHiehli«as«jE V cc i: £ l"<;n:2b o T «fc 
[0 0 5 1 ] 

ZL&mMl&MT'te. NMO Sh5>^^10 IZ h5>X77^- h • 
T NMO S h^>^*# 1 0 Srsr^JStcr ^'fff fM ^SC& 
U NMOS h7>i?X^4 6^t7tCfS 0 r®4KJKCD/W7*IBMI 1 2 

j&l 2{C£^TPMOS b^yZ?*#4: 4 &t7iCb, NMOS N^>^X#4 
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6 *7ty iz-?z> 0 ^tweiU, KSjOfcffitfLowi/^ (0 V) icTtf*>*x 
[0 0 5 2] 

4 tti©jS2©2SJ6JgJB"eB:OR|gtt5 0 fcN AND0SI5 2 e>*U 
N ANDEIS&5 0©^^<Z)A^-?lCttX>f y^*!lfflrte#SC#jR*£iaB&5 4 £ 

1 0 Z*7VmiZ-?2>i:g) It. 4 ©m^J^|&3®LowT% NAN 

D0H5 2©ffi##»JlHi8hK:fc»K ®^7>«18, 2 6^7^f^ 

• 1 0 Sr^>^ffiHcr*il^) jR«0S»5 4©ffi**«»ffiHi«h 

T\ OR0S5&5 0tNANDiH5 2 1 (DMMl&miZ £ N O RIUS& 3 4 

[0 0 5 3] 

&;*7^M&CLTV^R9tC*tfB$!ltf- hfciixlitf- hAiyHighl/^OKZ)-©-^ 
[0 0 5 4] 

fJ&t)t>, *>f«y*" 1 0*M*7LTV*5l$JCJK--hA*yA2J 

$ti-5'fs^^Lowb/<;i/^e>HighU//<;i/ic^^oT ; fo, *>f>y^- h^>^;*# 
1 0<Z> Kl/-f> • MaJCtt^*jg^«^5&v^fe«), ^- Mtot*J y - 

P>fiaLowJC3EfcoT, /WT>US»1 2lCfcV^PMOS h^>^X#4 4# 

;*->#»c. NMOSh7>^^4 6 tftf^ftffiic^ft^ft-ft y&fcoTfc, 

/ft- h Afi!|©Loi¥l//<;i/^^Highl//<;V/\©^#»gE(C^t>oTVA^fc«?), Z\(D 
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1 0<DV-X{io£ U JK- h B$!HCHighl^;i/ (V cc ) (Z)M# ffi^Ji" 
[0 0 5 5] 

PMO S 3 0tit>tS^, 3eS«g®iai&2 8 J: U h B{|ItC« 

»'rsm«si CB »«/h"??fe*fc«). Lowi//<^e>Highu/<^//\±#s-&sii: 

[0 0 5 6] 

KttTV^. d<Z>Mi»[Si&5 6tt, ±|ENMOS 1 Ofei 

■xm% \ 2JC-€-tl-?tl*flS"rSNMO-S 5 8 £ <fc W 7 X EM& 6 

[0 0 5 7] 

g&6 0&, NMO S V^yVTs* 6 2, ^t- F6 4 ^ j:l>^^f >yf ffl©PM 
OSh7>^^6 6, NMO S 1>7>^^ 6 8 5:^ Lt^S, NMO S h ^ 

fc^- hSfrf-fcj&M- FS 2 ^btNMOSh7>^^5 8<£>>f- hSB^-iC 
^jtgciKStlS- HfNMO S h^yi?** 5 8, 6 2 (DfflMMB V TN5g , V TN62 

tt, NMOS Y^yVT,* 1 o©BBffi«jEEV TN10 K:|IHWtc^L/V^tc^S*i 
T<fcV*. 4f>T*-K6 4tt, 7;- KiB^PMO S 6 6 Sr^LT 

«®«JEV cc <D^PClCg^£*l, *V- K^V-KS 2 ^ttNMOS 
h7>^X^ 5 8<Z>4*- h3gWCg^<**lTV%5 0 PMO S 6 6 & 

, «^mjEV cc ©^Chy- FS 2 aifdf>f*- F16 fcgtffJKigaffiStiS. 
NMO S V^yVZ.% 6 8it 7 - KS 2 ilGND U^;i/5g^h©PSlC^^S4X 
So MMO Sb7>^^ 6 6, 6 8©^- h^lC«^#A*^4 8^P>(Z> 
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*>f v ^mmm^ s c t>^x <=> *i& 0 

[0 0 5 8] 

£ H i gh 1/ ;i/ b Low u {C flj U & £ J: 3 m$. £ ft * . 
[0 0 5 9] 

fCj£fg$!l<Z>^- b.A <fc UHighl//<;i/(Z)M-^^A^$tl. ^^SHighU^l/Asfr^ 

^ymfcofc^tc^icftMS^So 

[0 0 6 0] 

PMO S Y^yV** 6 6^71, NMOSh5>i?X^68^>lt 
fe*J, y - KS 2 ©«fittT-^«fitC^9>^S4x, NMOS 5 

[0 0 6 1] 

■ebt, x>r ^^S!iWM#sc^i&SHigh^e,igraiLowicfj*;sit>si:, 

;W7^0»6 OT'PMOS h^>^X# 6 6^>t5tHftK:NMOS 

6 8^7nr^{cj: y, *ac«ffiv cc ^^r>r*- K6 4 $:^lt; 
- fs 2 i:M^Ii, y - KS 2 ^v cc -v F64 ^T*^«^tis 0 v F64 & 

F6 4 0)K*l«iI»Tiffitfey, 0. 5 Vg£tC&j££*lT<fc 

[0 0 6 2] 

±ta©j:e>tc^>f-r^iB»6 ox-;- Ks 2 ©«ffc#*i ©aw y*^- ft- 
v cc -v F64 *T*±#-rsi:, z.<DW.mzmmm®7 2 j:yLowi/ as 
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ic&t3±#5o -e^-r-sii, 3>f>t7 6C)*^'j>^»»*fctt^-y 

jK>fc: 0 >^*tC J: ;-FS 2 ©*Wn*7f©l/^ ( V CC~ V F64 ) 7 

- FS 3 ©tfi[©±#ffl:^oJ tjLowi//<;i/^^Highu/<;i//\co^b^ (v cc <Z) 
l/^<;i/#) Mttn?>±\efbti&o m(CJ:»J, NMOS 6 2tf;- 

KS 2 ^e>«»«£E* : ? : CfitlJC««5S:a£Uatf^l^K:*>L, ;-FS 2 ®tfi 

xtctt, y-h«ffi < v cc- v TN62 ) tVMnmv-asstzvtewi&v**) 
«^v cc i/^;i/<Dffi*«jBE^#e>tis. 

[0 0 6 3] 

±sH©J:e>{CbT, jK-hAWi:UA*StlfcV cc J^±(Z)Highl//<;i/tt/t>rT 
*[g!&6 0T*V cc S-&©Highl//<;i/lCU^;i/i/7 h£*lT4<- h BiilcmiJ^tl 

s. u - v mmz * »; jk- h b v cc «&<fc y<STts^^ 

[0 0 6 4] 

& 33, * << V l-Wm^ S C 7»a*©lMiHigh;fr «b * >*|^<Z)l&3SLow}C 
Sjy&fcofcHfrKlsK- h Ali y Low 1/ # A# 3 ftTV^ 
5 6«©^>f T^IB»6 O^-V-^rfO^EIi&V OliJilSil^lCi&f^-r^c 
NMOS F7>^^31 5 8© KU^>SJ±Bowl/^;i/t$)Sfcft, zH 

>^©l&aLow^e>^-7jS^©aftSIHighlc-Wyt!l*5ofc«rtt, ffiSjiai^5 6&C 
£V>Tt), /-FS 2 ©«^«l1W»tCGNDl/^tC^9'>^a4X, NMOS 

5 8#>r^JKlc&£ = 

[0 0 6 5] 

ft (04) CDAffi*#'ffi5:^i-o 
[0 0 6 6] 

H5fiit) E H6(Z)S/$al/-5'3>TfH mWM&V cc * 3 . 3 V, ^fgtlA 
|ffftf)A#-f 1 5 p FCD^*C L (D^i: U A#{!!<7)Highl//<;i/$: 

-etl-?tl5V, 3. 3VfcUTV^S. 5 V A* (0 5) , 3. 3VA* (06) 
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<Z>V^*i©»-&-C*k Highl//<;i/©A*l^tCttNMOS h^y^** 1 0 (Dtf— 
[0 0 6 7] 

H7(D^5al/-J/9>tt, ^§{&!Jtf>;ft^£ 5 p F(D^*C L ^ 1 0Mfi©g 
StTffcttU A##Itf>SJE&Lowl/K;i, (0 V) ^ ^Highl/^;i/ (3. 3 V) IC 

)imt (0V^3. 3 V) KJ&gfrUTNMOS h:7>^X* 1 0 ( 

(3. 3v) <z)ffi**ffi*^e>4xs. m*«E*«»rb*&»« 

«J±L/K;i/ (3. 3V) ±#bfcm*»^®***^^^^-^ JC ^^*^ * 
#IC®^ (10MQ) ^*6fe»U-f «*JCJ:oTtt*U ffiiJttEE© 

tt^ts. r*u*, ±gBUfc«fce>ic*9>^ia& d 8*fe«2 6) *y«» 

Sn-&«88SKl < fcoTffi*«ffi©HighU'^lC^9>^*^We>n, &J3. 1VT' 

& tfa. s r # & . 

[0 0 6 8] 

tt#2VJK±IC±JWft. ;-KS 2 <Dttt#2. 7Vffi*T?J:#bfc 

fc»5T?y-KS 3 <0*'&««OVf*5e^&3. 3 V**7»S£"&±#y* 

[0 0 6 9] 
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T*mwmort*iz&^x, gi3 8 (42) zmnmm®&8 oizm^m^x 
©#v- kw©^ - ks 4 (Dm&it^-* u ;-KS4 a>*tt#««*EEv cc 

[0 0 7 0] 

HI 0<Z)^£#I&> JK- hA«<DHighl/<fl/#iK-hBffl©HlghU><;i/J:y^ 

V>^0»2 6©S»*EESS-7-CJCtt, jK- h BfJtf)Highl//<;i/ (fc£*.tf3. 
3 V) ic^bvM^K;i/(D«^«EV CCB ^«^$tie 0 -77. h Aictttgffi 

Affl!l<5DHighl^/<;i/ (££*.& 5 V) IC^b VM/^^/©««Sffi V^^J&S tl 

[0 0 7 1] 

A£WT% jK- h A#ffi#«©»£*K HUhKH/tfA* bfctt^i: T?tt_tflB b 
feUife^JK^PItt^l/^S/^ htfrtfstffffrftS. f&*>^ h B <fc UHigh 
l^;i/tf>f§##A;*j3*l<5£, JK- hB{R9<Z)Highl//<;V2l^bVM//<;i/<Z)HighL/ 
hA£ffi:fcS*l*. b^U tl»*S»?EJ:y«tt8 6$r^rbT5K 
- h AffilKD^tCS^^tlSd^lCj: y, hA©tfi(«{C±#btl 

>:7lffl»l 8 £tf#Db£«i/5;£ btfcJ:^. 
[0 0 7 2] 

Ha*#*i**#* bT\ ^>7tai&2 6 (18) iCfcV^ 

Tje«««ia»2 8 (20) *&ffiwmt&z.k*>*sm'e2bZo *»ia 
i 2i©; - Ks^ciitsrtt', ^yxtmi&i 2^*^y^ • 
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[0 0 7 3] 

[ii] 

[02] 
[03] 
[04] 

[0 5] 

^ a. u - */ 3 y iz «fc & mmmm<D v ^ h tas&tf) A^Mtt ^ 

[0 6] 

7iT'fe§. 
[0 7] 

ym~z&z>° 

[0 8] 

n. u-y=i yiz^^mmm-Moyi/^jii/y btas&©Affi7j#'tt^^-r^^ 
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[09] 

[®io] 

[011] 

1 0 Nft^MOS (h7>X77^f- h • 

) 

1 2 /1>f T^EUfc 

14 Nf^r*MOSh7>^^ 
16 #-ftf-K 

is, 2 6 ^^emi 
20, 28 ^*^tas& 

2 2, 3 0 Pf^*A/MOSh7>^* 

2 4,3 2 *>f*- K 

3 4 NORHISI 

3 6,4 0 4f>f>- K 

4 4 Pf^^Jl/MOSh7>i/^^ 

4 6 Nft^jl/MOSh7>^^ 

5 6 ttJ8ria& 

5 6 Nf^^MOSh5>^* 

6 0 ^>fT^.0tt 

70 ^-^-s;d<>^ia» 

8 0 

8 6 
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[01] 




i 
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[0 2] 



(A) 



Vcc 




V A i£ Vcc — V B = V CC 
V A < V CC ~* V B = V A 



(B) 



Vcc 




V B 



V B ^ V CC — V A — V CC 
V B < Vcc — V A = V B 
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[0 5] 




ID ^ « CJ y- © 



mm oojhw) 
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[06] 




to co eg 
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